Molecular biology of Na+ absorption.
Aldosterone controls the activity of the amiloride-sensitive epithelial Na+ channel located in the apical membrane of epithelial cells from the distal colon and kidney collecting duct. This channel is a key element in the antinatriuretic response to aldosterone. It consists of three homologous subunits, alpha-ENaC, beta-ENaC, and gamma-ENaC (for epithelial Na+ channel), which share significant identity with degenerins, a family of proteins found in the nematode Caenorhabditis elegans, and with ligand-gated cation channels, such as FaNaC [Phe-Met-Arg-Phe-NH2 (i.e., FMRF-amide) Na+ channel] or ASIC (acid-sensing ion channel), two neuronal ionotropic receptors for Phe-Met-Arg-Phe-NH2 and H+, respectively. All of these proteins contain a large extracellular loop located between two large hydrophobic domains. The NH2- and COOH-terminal domains are cytoplasmic and contain potential regulatory motifs. Gain-of-function mutations affecting beta-ENaC and gamma-ENaC genes can cause Liddle syndrome, a rare from of genetic hypertension. Loss-of-function mutations affecting alpha-ENaC or beta-ENaC genes can cause pseudohypoaldosteronism type 1. Steroids strongly increase beta-ENaC and gamma-ENaC transcription in rat distal colon. A different situation is observed in rat kidney, in which the large stimulation of ENaC activity is mainly via posttranslational mechanisms. In both tissues, aldosterone increases cell surface expression of the ENaC subunits.